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A new holistic perspective has been developed for
research and health care of women during childbear-
ing [1]. One important contribution of such a perspec-
tive is the ability to view common physical symptoms
of pregnancy (for example, nausea, vomiting and
fatigue) within the psychosocial context of women’s
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Nausea and vomiting (NV), fatigue, stress and social support during pregnancy have been well
documented using cross-sectional research designs. However, few studies have addressed the
patterns and relationships for these variables using a longitudinal research design. The purpose
of this study was to examine the patterns of and relationships among NV, fatigue, perceived stress,
and social support in pregnant women throughout the three trimesters. A prospective and longi-
tudinal study was conducted from 2003 to 2005. Data were collected on four different measures:
the Index of Nausea, Vomiting, and Retching (INVR), the Visual Analog Fatigue Scale (VAFS), the
Perceived Stress Scale (PSS), and the Brief Social Support Questionnaire (BSSQ). A total of 91 preg-
nant women were recruited from prenatal clinics in southern Taiwan. One-way ANOVA indi-
cated that INVR scores and fatigue were significantly different among the three trimesters, but that
perceived stress and social support were not. Post hoc analyses, using least significant difference
testing, indicated that the first trimester was associated with significantly higher levels of NV
than were the second and third trimesters. The first and third trimesters had significantly higher
fatigue levels than did the second trimester. Mixed models indicated that the differences among
INVR scores among the three trimesters were independent of gravidity, planned pregnancy and
age. The difference in fatigue between the first and second trimesters was independent of gravidity,
planned pregnancy and age, but fatigue was positively associated with NV. Perceived stress was
positively correlated with NV. However, when further examining the relationships among the
key variables by adding fatigue, perceived stress was found to positively correlate with fatigue
and not NV, and negatively correlated with social support. The findings of this study provide a
more comprehensive understanding and evidence-based data of the patterns of and relationships
among the above four key variables for pregnant women throughout the three trimesters. This will
help health care professionals to provide more effective and appropriate care strategies based on
the different stages of pregnancy.
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lives [2] (considering, for example, stress and social
support). Another important contribution is using
multiple or various research methods, such as cross-
sectional and longitudinal study designs, to explore
these phenomena. Nausea and vomiting (NV), stress,
social support [3,4] and fatigue [2] have been well doc-
umented to affect women’s maternal psychosocial
adaptation in one-time data collection. It will be more
effective and helpful for health care professionals to
provide appropriate care strategies, if a follow-up (lon-
gitudinal) study was conducted based on the three-
trimester (10-month) pregnancy process. Thus, the
purpose of this study was to examine: (1) the patterns
of NV, fatigue, perceived stress and social support
among pregnant women throughout the three tri-
mesters; and (2) the relationships among NV, fatigue,
perceived stress and social support in pregnant
women throughout the three trimesters.
LITERATURE REVIEW
NV and fatigue are the most common and significant
physical symptoms that occur in early pregnancy
[2,5,6]. Between 73.5% and 80% of women experience
NV [2,5,7], and up to 96.5% experience fatigue [2].
NV is also correlated with fatigue [8,9]. Studies com-
paring the levels of fatigue based on the three trimes-
ters of pregnancy have shown that fatigue increases
in the third trimester of pregnancy [6,10]. However,
other studies have indicated that pregnant women in
their first trimester had greater fatigue than those in
the third trimester [11,12].
Stress was positively correlated with NV [3,4,13]
as well as fatigue [14] in early pregnancy. However,
Paarlberg et al [12] found that stress was not signifi-
cantly correlated with either nausea or fatigue [2] in
the first trimester. Some studies have suggested that
pregnancy-related NV is associated with social and
economic circumstances [15], and even positively cor-
related with social dysfunction [16]. Maternal fatigue
was negatively correlated with support [17]. However,
Paarlberg et al [12] did not find a significant correlation
between social support and either nausea [3] or fatigue
[2]. Research has also revealed that prenatal social
support is negatively associated with stress [4,18].
The severity of NV, perceived stress and social support
were significant predictors of maternal psychosocial
adaptation during pregnancy [4].
According to a literature review, the relationships
among NV, fatigue, stress and social support have
been well documented at single time points (cross-
sectionally), but little is known about their patterns
or relationships across the three trimesters (longi-
tudinally), except for data concerning fatigue. The
patterns of fatigue across the three trimesters were
explored 10 years ago. However, research is less clear
regarding how these symptoms relate to women’s
psychosocial contexts based on the different stages 
of pregnancy. In order to provide suitable and ef-
fective health care, as well as to promote the quality
of women’s perinatal lives, health care providers
need to be aware of the patterns of and relationships
among pregnant women’s NV, fatigue, stress and
social support based on the different stages of preg-
nancy, because pregnancy includes 10 months with
three different trimesters. Knowledge of the patterns
of and relationships among NV, fatigue, perceived
stress and social support in women during pregnancy
could help health care providers better understand
how to provide appropriate prenatal care in each of
the three different trimesters; health care providers
can then design and implement suitable and compre-
hensive interventions for women at different stages
of pregnancy.
MATERIALS AND METHODS
Research design and participants
A prospective and longitudinal research design was
conducted between 2003 and 2005. Following Insti-
tutional Review Board approval, a full-time research
assistant recruited pregnant women conveniently from
the prenatal clinic in Kaohsiung Medical University
Hospital. The inclusion criteria specified pregnant
women of 18 years of age or older, who could read
and write in Chinese, and who were without any diag-
nosed pregnancy complications such as gestational
diabetes mellitus, pregnancy-induced hypertension
or hospital admission.
After informing them of the purpose of this study
and of their right to refuse to participate in and to with-
draw from the study at any time, and after obtaining
their informed consent, we asked participants to com-
plete a questionnaire. Data were collected from every
participant once during each trimester (between the
6th and 10th week, 16th and 18th week, and 28th and
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32nd week of gestation, for the first, second, and third
trimesters, respectively).
Measurement
Four measures—the Index of Nausea, Vomiting, and
Retching (INVR), the Visual Analog Fatigue Scale
(VAFS), the Perceived Stress Scale (PSS), and the Brief
Social Support Questionnaire (BSSQ)—were used to
measure the severity of NV, the fatigue and stress
perceived, and social support, respectively. The INVR
is an eight-item, 5-point Likert scale consisting of three
subscales: nausea (score range, 0–12), vomiting (score
range, 0–12), and retching (score range, 0–8). Thus,
the potential range of INVR scores is 0 to 32. Higher
scores indicate worse symptoms. The English INVR
has good reliability and validity in perinatal research
[19]. Cronbach’s α for the internal consistency of the
Chinese INVR was reported to range from 0.90 to
0.94 [3,20], with a test–retest reliability of 0.97 (n = 30)
[20]. In this study, the Cronbach’s α of the Chinese
INVR was 0.91.
The VAFS is a 100-mm linear scale with scores
from 0 to 100. Higher VAFS scores indicate greater per-
ceived fatigue. The VAFS has been widely used and
has good reliability and validity [21]. In this study,
the test–retest reliability coefficient determined by the
intraclass correlation coefficient was 0.72 (n = 91).
The PSS focuses on respondents’ feelings and
thoughts during the previous month, and items are
scored on a 5-point Likert scale, ranging from 0 (never)
to 4 (very often). The possible range of total scores 
is 0–40. High PSS scores indicate greater stress [22].
The previously-reported reliability of the scale is 0.78
[23]. The internal consistency for the Chinese version
of the PSS has ranged from 0.79 to 0.84 [3,4,24], with 
a test–retest reliability of 0.81 [24]. In this study, the
internal consistency was 0.91.
The BSSQ, developed by Wang [25], includes four
dimensions: emotional, appraisal, informational, and
instrumental support. It is scored on a 4-point Likert-
type scale, ranging from 1 (strongly disagree) to 4
(strongly agree), and comprises five items. The poten-
tial range of total scores is 5–20. Higher scores indicate
greater social support. The BSSQ has good concurrent
validity with the Personal Resources Questionnaire
85-Part 2 (r = 0.78; p < 0.001) [25]. The correlation coef-
ficient was 0.90 in a previous study [25]. In this study,
the internal consistency of the scale was 0.88, with 
a test–retest reliability of 0.77.
Statistical analysis
SAS version 9.13 (SAS Inc., Cary, NC, USA) was used
for statistical analysis. The patterns of and relation-
ships among NV, fatigue, perceived stress and social
support in pregnant women were analyzed by use of
longitudinal mixed models, which allow for the full
use of available data while controlling for internal cor-
relations and other covariates. This approach considers
each outcome variable for each participant as a sep-
arate observation and adjusts for within-participant
correlations and correlation with the prior outcome.
The mixed models incorporate the random effect de-
rived from repeated measures of three trimesters for
participants, with an unstructured covariance account-
ing for within-patient relationships. To investigate con-
founding effects, six different models were conducted
in this study. Model I had indicator variables for the
second and third trimesters (to examine the patterns
of these key variables); Model II included gravidity,
planned pregnancy and age, in addition to the vari-
ables used in Model I (to examine the relationships
among these key variables and demographic data);
Model III used the Model II variables of fatigue plus
NV (to further examine the relationship between fa-
tigue and NV); Model IV used the Model III variables
of fatigue (to further examine the relationship between
perceived stress and NV); Model V used the Model IV
variables of perceived stress plus fatigue (to further
examine the relationships among perceived stress, NV
and fatigue); and Model VI used the Model V variables
of perceived stress plus social support (to examine
the relationships among these four key variables).
RESULTS
A total of 91 out of 100 eligible pregnant women par-
ticipated in this study, with a 91% retention rate over
three trimesters. The mean age of the participants
was 30.23 ± 4.17 years (range, 21–42 years). Of the 91
women, 72 (79.1%) were employed outside the home,
54 (59.3%) were primigravida, and 39 (42.9%) were
educated to or above college level. Approximately
52.7% of their husbands (n = 48) were also educated
to or above college level. The majority of the women
(n = 54, 59.3%) had planned pregnancies.
The mean scores and standard deviations for the
study variables across the three trimesters are shown
in Table 1, and Figures 1 and 2. The trend of the mean
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scores for gravidity, planned pregnancy and age was
similar for each trimester (Table 1). One-way ANOVA
analysis indicated that INVR scores [F(2, 88) = 36.06,
p<0.0001] and fatigue [F(2, 88)=3.92, p=0.023], but not
perceived stress [F(2, 88) = 1.15, p = 0.322] and social
support [F(2, 88) = 1.54, p = 0.220], were significantly
different among the three trimesters (Table 1). Post hoc
analyses, using least significant difference testing, 
indicated that the second and third trimesters were
associated with significantly lower NV than the first
Table 1. Means, standard deviations, and significance of research variables in the first, second, and third trimesters
First trimester Second trimester Third trimester
Variables/scales n (N = 91) (N = 91) (N = 91) F p
Mean ± SD Mean ± SD Mean ± SD
NV/INVR 7.91 ± 6.58 2.43 ± 3.57 2.02 ± 3.56 36.06 <0.0001
Age (yr)
21–30 51 9.02 ± 7.33 2.78 ± 3.69 1.98 ± 3.61
31–42 40 6.50 ± 5.25 2.00 ± 3.40 2.08 ± 3.54
Gravidity
Primigravida 54 7.28 ± 6.88 2.28 ± 3.47 1.85 ± 3.43
Multigravida 37 8.84 ± 6.09 2.65 ± 3.74 2.27 ± 3.78
Planned pregnancy
Yes 54 7.78 ± 7.07 2.20 ± 3.46 1.74 ± 3.05
No 37 8.11 ± 5.88 2.78 ± 3.76 2.44 ± 4.22
Fatigue 60.78 ± 25.28 54.62 ± 25.73 59.21 ± 25.13 3.92 0.023
Age (yr)
21–30 51 63.90 ± 24.43 59.38 ± 25.08 59.65 ± 25.22
31–42 40 56.80 ± 26.09 48.68 ± 25.60 58.68 ± 25.34
Gravidity
Primigravida 54 60.93 ± 26.78 54.26 ± 28.21 56.83 ± 27.14
Multigravida 37 60.57 ± 23.28 55.14 ± 22.07 62.57 ± 21.93
Planned pregnancy
Yes 54 63.06 ± 26.75 54.61 ± 28.11 56.62 ± 27.76
No 37 57.46 ± 22.92 54.64 ± 22.06 63.03 ± 20.45
PS/PSS 15.16 ± 5.52 15.36 ± 5.19 15.22 ± 5.46 1.15 0.322
Age (yr)
21–30 51 15.22 ± 5.76 14.58 ± 6.01 15.38 ± 5.92
31–42 40 15.10 ± 5.27 15.13 ± 5.02 15.55 ± 5.53
Gravidity
Primigravida 54 14.56 ± 6.13 14.26 ± 6.05 14.89 ± 6.16
Multigravida 37 16.05 ± 4.41 15.62 ± 4.75 16.27 ± 4.99
Planned pregnancy
Yes 54 14.93 ± 6.13 14.44 ± 5.89 14.63 ± 5.88
No 37 15.51 ± 4.54 15.39 ± 5.07 16.69 ± 5.31
Social support 17.20 ± 2.28 17.06 ± 2.16 16.87 ± 2.24 1.54 0.220
Age (yr)
21–30 51 17.04 ± 2.25 16.98 ± 2.16 16.78 ± 2.31
31–42 40 17.40 ± 2.33 17.15 ± 2.18 16.98 ± 2.18
Gravidity
Primigravida 54 16.94 ± 2.26 17.06 ± 2.18 16.79 ± 2.28
Multigravida 37 17.57 ± 2.29 17.05 ± 2.16 16.97 ± 2.22
Planned pregnancy
Yes 54 17.20 ± 2.33 17.22 ± 2.12 16.98 ± 2.22
No 37 17.19 ± 2.23 16.81 ± 2.23 16.69 ± 2.30
NV = nausea and vomiting; INVR = Index of Nausea, Vomiting, and Retching; PS = perceived stress; PSS = Perceived Stress Scale.
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trimester. However, the means for the second trimes-
ter did not significantly differ from those for the third
trimester. In addition, the second trimester was asso-
ciated with significantly lower fatigue than the first
and third trimesters, but the means for the first tri-
mester did not significantly differ from those for the
third trimester.
The patterns of and relationships among NV,
fatigue, perceived stress and social support in preg-
nant women were analyzed by mixed models (Tables
2 and 3). The INVR scores were statistically signifi-
cantly lower in the second and third trimesters than
in the first (Model I), and remained significant with the
additional variables of gravidity, planned pregnancy
and age (Model II). This showed that the differences
in INVR scores among the three trimesters were inde-
pendent of gravidity, planned pregnancy and age.
The levels of fatigue were statistically significantly
lower in the second trimester (Model I), and remained
significant with the additional variables of gravidity,
planned pregnancy and age (Model II). The differ-
ences in fatigue among the three trimesters became
insignificant in Model III with INVR scores. Fatigue
was positively associated with INVR scores (p < 0.05)
(Table 3). This indicated that the difference in fatigue
between the first and second trimesters was independ-
ent of gravidity, planned pregnancy and age, but that
it might be affected by NV.
As shown in Table 3, perceived stress, the depend-
ent variable, did not statistically significantly change
in the second and third trimesters (Model I), and re-
mained insignificant with the additional variables of
gravidity, planned pregnancy and age (Model II),
INVR scores (Model IV), fatigue (Model V), and social
support (Model VI). Perceived stress was positively
correlated with INVR scores (p < 0.05) and fatigue
(p < 0.01) and negatively correlated with social sup-
port (p < 0.01). In Model IV, there was a positive rela-
tionship between perceived stress and NV; however,
when we added the variable of fatigue (Model V), per-
ceived stress was only significantly associated with
fatigue. This indicated that perceived stress among
the three trimesters was independent of gravidity,
planned pregnancy and age, but positively correlated
with fatigue and negatively correlated with social
support. The parameter estimates from INVR scores,
fatigue, and perceived stress for the three trimesters
were not markedly different, regardless of whether
they were adjusted by demographic variables, NV,
fatigue or social support.
DISCUSSION
Using a prospective and longitudinal research design
with longitudinal mixed models, which allows for
the full use of available data while controlling for
internal correlations and other covariates, we provided
a more comprehensive understanding of the patterns
of and relationships among NV, fatigue, perceived
stress and social support for pregnant women through-
out the three trimesters. The study results indicated
that levels of NV and fatigue were significantly dif-
ferent among the three trimesters, but that perceived
stress and social support were not significantly dif-
ferent among the three trimesters. Fatigue might be
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Figure 1. Patterns of nausea and vomiting (NV), perceived
stress (PS) and social support (SS) through the three trimesters.
INVR= Index of Nausea, Vomiting, and Retching; PSS=Perceived
Stress Scale.
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Figure 2. Pattern of fatigue through the three trimesters.
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affected by NV. Perceived stress was positively cor-
related with NV. However, when further examining
the relationships among the key variables by adding
fatigue, perceived stress was found to positively 
correlate with fatigue and not NV, and negatively
correlated with social support. A possible explana-
tion is that fatigue is more significant for perceived
stress than NV during pregnancy. NV is one of the
factors influencing fatigue. Future research, both
qualitative and quantitative, is warranted to explore
Table 2. Patterns of and relationships among nausea and vomiting, fatigue, perceived stress and social support in
pregnant women
Variable
Model I Model II
β 95% CI β 95% CI
NV/INVR
Time2 −5.48* −6.86, −4.09 −5.47* −6.85, −4.09
Time3 −5.89* −7.29, −4.48 −5.88* −7.28, −4.48
Gravidity −0.88 −2.28, 0.53
Planned pregnancy 0.56 −0.70, 1.83
Age −0.13 −0.30, 0.03
Fatigue
Time2 −0.62† −1.12, −0.13 −0.62† −1.12, −0.13
Time3 −0.17 −0.70, 0.36 −0.17 −0.70, 0.36
Gravidity −0.54 −1.56, 0.49
Planned pregnancy −0.04 −0.96, 0.88
Age −0.08 −0.20, 0.04
Perceived stress
Time2 −0.31 −1.31, 0.69 −0.31 −1.31, 0.69
Time3 0.32 −0.80, 1.44 0.32 −0.80, 1.45
Gravidity −1.33 −3.65, 0.98
Planned pregnancy 0.93 −1.15, 3.00
Age −0.04 −0.31, 0.23
Social support
Time2 −0.15 −0.55, 0.25 −0.15 −0.55, 0.25
Time3 −0.34 −0.75, 0.08 −0.34 −0.76, 0.08
Gravidity −0.33 −1.27, 0.62
Planned pregnancy −0.33 −1.18, 0.52
Age 0.01 −0.10, 0.12
*p < 0.01; †p < 0.05. CI = confidence interval; NV = nausea and vomiting; INVR = Index of Nausea, Vomiting, and Retching; Time2 =
second vs. first trimester; Time3 = third vs. first trimester.
Table 3. Patterns of and relationships among fatigue and perceived stress in pregnant women
Model III Model IV Model V Model VI
Fatigue Perceived stress Perceived stress Perceived stress
β 95% CI β 95% CI β 95% CI β 95% CI
Time2 −0.25 −0.82, 0.33 0.33 −0.84, 1.49 0.44 −0.74, 1.61 0.29 −0.84, 1.43
Time3 0.23 −0.38, 0.85 1.00 −0.31, 2.31 0.93 −0.40, 2.26 0.68 −0.65, 2.00
Gravidity −0.43 −1.43, 0.58 −1.15 −3.44, 1.15 −0.93 −3.06, 1.20 −1.16 −3.14, 0.81
Planned pregnancy −0.08 −0.98, 0.82 0.90 −1.15, 2.95 0.94 −0.96, 2.85 0.74 −1.02, 2.51
Age −0.07 −0.18, 0.05 −0.02 −0.28, 0.25 0.01 −0.23, 0.26 0.02 −0.21, 0.25
NV/INVR 0.07* 0.01, 0.12 0.12* 0.00, 0.23 0.09 −0.03, 0.20 0.08 −0.03, 0.19
Fatigue 0.44† 0.19, 0.69 0.41† 0.17, 0.65
Social support −0.64† −0.93, −0.35
*p<0.05; †p<0.01. CI = confidence interval; Time2 = second vs. first trimester; Time3 = third vs. first trimester; NV = nausea and vomiting;
INVR = Index of Nausea, Vomiting, and Retching.
Response
variable
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other factors related to fatigue. Such research could
enable health care providers to design more appro-
priate interventions for pregnant women in light of
their findings.
In this study, pregnant women in their first
trimester had significantly higher severities of NV
compared with the second and third trimesters. In
addition, the first and third trimesters were associ-
ated with significantly greater levels of fatigue than
the second trimester. However, the level of fatigue in
the first trimester did not significantly differ from that
in the third trimester, although the former was slightly
higher than the latter. This is similar to the findings of
many previous studies [11,12], but different from two
others [6,10] which reported that fatigue increased in
the third trimester of pregnancy. Possible explana-
tions for this difference include gravidity and research
design. In contrast to our study, including both prim-
igravidas and multigravidas, previous studies have
almost entirely focused on primigravidas, although
there are no significant differences between the two
groups. In addition, the study of Elek et al [10] only ex-
plored fatigue during the third trimester and Fawcett
and York [6] did a cross-sectional study using differ-
ent participants in different stages of pregnancy (23
couples in an early pregnancy group, 24 in a late preg-
nancy group, 23 in a postpartum group). The present
study was a prospective longitudinal study with
each participant being followed through the three
trimesters. Thus, the findings of this study may be of
greater significance.
Based on the results of mixed models, we found
that the patterns of NV and fatigue were all unaffected
by gravidity, planned pregnancy and age. The findings
of this study also revealed that NV was positively
correlated with fatigue and perceived stress, consis-
tent with previous research findings for fatigue [8,9]
and perceived stress [3,4,13]. However, this finding is
inconsistent with the work of Paarlberg et al [12], who
reported different findings for NV and stress. In addi-
tion, fatigue was positively associated with perceived
stress, in agreement with the findings of Phelan’s study
[14], but conflicting with the reports of Paarlberg et al
[12] and Chou et al [2]. The findings of this study are
more conservative and reliable because we used lon-
gitudinal mixed-model statistics to examine the vari-
ables, although the results of this and previous studies
do not have consistent findings. Furthermore, there
was a negative relationship between perceived stress
and social support, which is consistent with previous
studies [4,18,26].
The present study provides further understand-
ing of the patterns of and relationships among NV,
fatigue, perceived stress and social support in preg-
nant women. For example, this study showed that per-
ceived stress was not significantly different among the
three trimesters, suggesting that pregnant women
have similar levels of stress during different stages of
pregnancy. Our results indicate that NV and fatigue
may be the major stressors during the first trimester
and fatigue may be an important stressor during the
third trimester. Pregnant women may have uncom-
fortable symptoms during the first trimester and have
a “swelling body” during the third trimester, so they
feel more stress. Why do pregnant women have simi-
lar stress levels throughout all three trimesters, and
not have higher levels only during the first or third
trimester? What is their perceived stress? Research,
both qualitative and quantitative, should be carried
out on the second and third trimesters in the future to
answer these questions. Because our study did not
find a specific factor contributing to women’s NV, fa-
tigue, perceived stress, and social support, continued
research on these variables, particularly focusing on
women’s occupations (working woman versus house-
wife), work-related factors, or hemoglobin levels
throughout the different stages of pregnancy, could
contribute to both an improved quality of life and
improved quality of nursing care for these women.
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